SUMMARY One hundred and fifteen patients were reviewed between 18 months and five years after successful endoscopic biliary sphincterotomy for choledocholithiasis, postcholecystectomy in 93 (81%). Thirteen (14%) postcholecystectomy patients and 11 (50%, p<0.001) with intact gall bladders are dead (cause of death was ascertained in each case). Of the others, 43 were interviewed and 48 completed a postal questionnaire. Stone free common ducts had been documented in 69 (76%), presumed in 16 (17%), and not achieved in six (7%, excluded from analysis). None of the responding patients had developed serious new problems. Current symptoms of those with and without gall bladders and those with 'documented' and 'presumed' duct clearance are similar. In no case has an episode of cholangitis since sphincterotomy been confirmed and only one patient has had documented recurrent duct stones. Continued incompetence of the sphincter was shown radiologically by the presence of bile duct gas in 14 (41%) of 32 patients. These results suggest that medium term complications of endoscopic sphincterotomy are unusual.
Endoscopic sphincterotomy (ES) of the papilla of Vater is now an established procedure in the treatment of retained biliary duct stones following cholecystectomy.1 2 Complete duct clearance is often achieved, early complications are few 1 [3] [4] [5] [6] and the mortality and morbidity compare favourably, particularly in elderly patients, with those of surgical re-exploration.4 Endoscopic sphincterotomy has recently been recommended for patients with intact gall bladders who have duct stones, but are unsuitable for surgical treatment, usually because of age or infirmity. 4 The long term sequelae of endoscopic destruction of the sphincter of Oddi, however, are not established; although there is now substantial published experience of endoscopic sphincterotomy, particularly in Europe,5 8 lems since endoscopic sphincterotomy (Table 1) . Most patients had experienced improvement in their symptoms as a result of endoscopic sphincterotomy (Table 2 ). There was no significant difference in the degree of improvement between the PC and GBS groups, nor between the 'documented' and 'presumed' successes. In response to direct questions, five patients (all PC) admitted to febrile episodes since endoscopic sphincterotomy. Four patients (three PC, one GBS) said they had shivering attacks and two (one in each group) claimed to have been jaundiced. None of these patients (seven in all, five with documented and two with presumed duct clearance) had consulted a doctor with these symptoms and no diagnostic tests had been performed at the time, thus no documented episode of cholangitis can be confirmed. One of these patients, however, did later have investigations and a surgical duct exploration at which recurrent stones were found, following the demonstration of stone free ducts after endoscopic sphincterotomy two years previously. In 31 patients (four GBS and 27 PC) biochemical data were available both from before endoscopic (p>O-S) of stones proved impossible because of duct gas in all 10, although gas was visible in only five of these on the radiographs. Two of the patients interviewed had symptoms unchanged by endoscopic sphincterotomy, and agreed to repeat ERC. Apart from the characteristic juxtapapillary fistula, no abnormality was detected in either case.
No patient in the series had been readmitted to hospital with acute biliary disease or pancreatitis since endoscopic sphincterotomy, and none of the GBS patients has undergone cholecystectomy. Elective duct exploration was carried out in the patient mentioned above, who is the only instance of documented recurrent duct stones. Three other patients (all PC) were operated on, by referring surgeons, for persistent jaundice, within six weeks of endoscopic sphincterotomy, and during the same admission. No stones were found in these cases and jaundice settled in two: the third patient died postoperatively with gastrointestinal bleeding.
Two other deaths occurred soon after endoscopic sphincterotomy, one from continuing cholangitis and septicaemia, the other from haemorrhage five .days after endoscopic sphincterotomy probably associated with stone passage (both GBS). A further patient died one month after endoscopic sph-incterotomy of carcinoma of the pancreas and another after six months of primary biliary cirrhosis (both GBS patients). The remaining deaths occurred between one year and five years from endoscopic sphincterotomy and were due to non-biliary disease in all cases as far as can be ascertained. In five cases, broncho pneumonia is given as the cause of death, but the coincident conditions of cerebral infarction (four cases) and gross congestive cardiac failure (one case) do not suggest an acute non-localising biliary infection as the underlying cause. There is a significant excess of deaths in the GBS group (11/22) as compared with the PC group (13/93, p<0.001).
Discussion
The possible long term sequelae of endoscopic sphincterotomy include bacterial contamination of the ducts, recurrent or persistent cholangitis, stenosis of the papilla of Vater producing recurrent obstruction, and pancreatitis. Our experience suggests that these are not major problems in practice.
Seven patients, when questioned directly, admitted to symptoms which might be attributable to cholangitis after endoscopic sphincterotomy, but none had diagnostic investigations at the time, and all refused further ERC to exclude persistent calculi. In the one patient who was subsequently investigated, recurrent stones were found. Apart from these, no patients have had symptoms suggestive of further duct obstruction, and liver function tests were normal in all but two cases at the follow up clinic. Thus clinical papillary stenosis is not a problem we have encountered, although it has been reported in small numbers of patients in a recent large German series. 7 We have never undertaken endoscopic sphincterotomy solely for papillary stenosis or 'Oddi spasm' as is done in some European7 and American8 centres, so restenosis is perhaps less likely in our cases.
The evidence from those of our patients who had plain abdominal radiographs performed suggests that in many cases the sphincter never recovers. In this connection, it should be noted that although gas was observed in the biliary system in only 41% of cases, it may have been present and undetected in many more, as suggested by the results of the ultrasound examinations. Destruction of the sphincter mechanism by endoscopic sphincterotomy is therefore likely to be permanent.
This outcome is potentially useful in patients with intact gall bladders in whom stones may persist or recur, and again migrate into the ducts. It is our impression, however, that endoscopic sphincterotomy is more hazardous in GBS patients, possibly because they are usually selected on grounds of co-existing illness or old age. In the present series, the two early post procedure deaths were both in such patients. In our total series to date, three of the four early procedure related deaths and the majority of the patients with significant bleeding after endoscopic sphincterotomy have had intact gall bladders.
Our experience suggests that in the medium term, in patients whose biliary trees are successfully cleared of stones, serious sequelae are rare after endoscopic sphincterotomy. Comparison with the results of surgical treatment is difficult in this context since few recent long term follow up studies after surgery are available. Cottonl has recently pointed out that the results of endoscopic sphincterotomy should properly be compared with those of second or third surgical biliary procedures, because almost all younger endoscopic sphincterotomy candidates have already had a cholecystectomy, in the majority with exploration of the duct; as such they are already failures of surgery in the first instance. Published experience of complications and recurrence rates for stones after second biliary operation vary very widely,'0 but the long term results may be considerably improved by incorporating a permanent drainage procedure.1' Further careful follow up of patients treated both endoscopically and surgically is required to resolve this question.
In the case of elderly subjects, the short term outlook is of greater importance and because the immediate surgical risks are greater in this group4 7 8 endoscoCpic sphincterotomy is now increasingly used.4 1 12 Where the gall bladder is intact, endoscopic sphincterotomy alone seems to be adequate treatment for many older patients; our experience, like that of others1 12 13 suggests that a subsequent requirement for cholecystectomy is unusual in the medium term and that death is usually from unrelated causes. endoscopic biliary sphincterotomy. 
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